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BACKGROUND iriFORMATION 



The follQwinci niaterlal is included ^or your information, You may also wish 
to duplieate it for student use. 

What is air ponution? 

Air pollution is a chanqe in the amount of gases^ liquids or solids in 
the atmosphere that rnakes it harmful to man^ anlnials, plants and property. 

What are the basic sources of air pollution? 

There are three basic sources of a1r pollution: combustions ind>Jstr1al 5 
and natural • 

Combustion sources are those vihere fuel is burned to produce heat or 
power, Or where waste^ such as garbage or leaves , is burned. 

Industrial sources of pollution Involve such processes as crushing, 
grinding, drying^ baking^ or evaporation and include processing with 
chemicals and power production through nuclear reactors. 

Natural sources include volcanoes, sand and dust storms s certain trees 
which emit terpenes^ plants which emit pollenp lightning storms which 
create owne, forest fires and even the oceans which thrust minute salt 
particles into the air. 

What are some of the man-made sources of air pollution? 

The automobile accounts for about 601 of the man-made air pollution 
followed by industry ^ electric power plants, furnaces, heaters, and 
burning refuse which account for the remaining 401. 

What are the major types of air pollutants? 
The major types of a1r pollutants are: 

1, solids ^ such as small particles of dust, soil^ soot* or ash, 
These particles are placed in the a1r mainly by dust storms, wind, 
erosion, forest fires and Incineration of garbage, They are 
eventually released from the air as dustfall or fallout, 

2, gases ^ such as sulphur dioxide and carbon monoxide are added to 
the air by the burning of coal and oil, the smelting and refining 
of ores and natural gas by industry, and the incomplete burning 
of gasoline by automobiles and other vehicles. These gases 
usuany remain In the air^ and large amounts can build up over a 
long period of time. 

3, aerosol s are solid or liquid particles which are mixed with gases 
and are usuany too small to drop out of the a1r* These particles 
are released Into the air by a wide variety of industrial processes. 
Sometimes bad weather conditions, such as fog and winds, prevent 
these materials from being dispersed into the atmosphere. When 
this happens, smog (a combination of smoke, fog, and other 
pollutants) is produced. In extreme situations smog can result 

1n illness and even death. 
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Why is clean air important? 

Clean air is important because it is essential to life. For example, the 
average person breathes 35 pounds of air each day. That is several times 
the anount of food and liquid consunied. 

How ere pollutants in the atiTiosphere moved? 

The movement of pollutants 1n the atmosphere is affected by several 
factors. Viind causes pollutants to become dispersed and to be moved 
from one place to another. The spaed of the wind determines the rate at 
which the pollutants are dispersed, 

Other factors affecting the movement of particles are precipitation ^ 
tODOqraphy, and air masses. Atmospheric temperature variations above the 
surface of the earth affect the upward dispersal of pollutants. 

How is air pollution measured? 

Air pollution can be measured by using a Rinqleman chart (a Ringleman 
chart consists of a series of grids composed of black lines ruled on a 
white background. When viewed at arm's lengthy the grids appear as 
graduated shades of gray that vary between all white and all black. 
Each shade of gray represents a certain smoke density/) s by determining 
the amount of dustfall usinq dustfall pans and filters, and by using 
various kinds of air sampling devices. 

What are some harmful effects of air pollution? 

1. gradual deterioration of buildings , bridges ^ statues and monuments 

2. corosion of metals and wires 

3. soiling and damage to textiles^ rubber, and fabrics 

4. discoloration and flaking of paint 

5. damage to valuable paintings and other works of art 

6. decline in the value of land and property located in areas of 
high pollution 

7. damage to agricultural crops and forests 

8. injury to flowers, shrubs, and ornamental plants 

9. harm to the health of domestic, farm, and wild animals 

10. harm to human health leading to various diseases and possibly to 
premature death. 

How can air pollution be control! ed? 

Some vmys of controlling air pollution are the instanation of devices 
on the exhausts of motor vehicles to reduce the gaseous and particulate 
contaminants to harmless substances, the use of settling chambers, 
electrostatic precipitators and chemicals to control the emission of 
pollutants from smokestacks and other industrial sources of air pollu- 
tants; the passage of legislation making these controls mandatory; and the 
alerting of the public to the contributing factors and dangers of air 
pollution. 



MASTER MATERIALS LIST 



stopwatch 

baking soda - 1 box 

teaspoon 

pint jar 

vinegar - 1 quart bottle 

matches 

flashlight 

waxed paper 
vasel ine - 2 jars 
cardboard 

3" X 5'* plain index cards - 7 dozen 
felt pens - 6 
masking tape - 1 roll 

white facial tissue - 1 box 
cardboard tube - 12"-15*' long 
angel hair - 1 package 

nylon stockings - 1 pair 
assorted pieces of dyed fabric 
Louvered Shelter 

2 geranluni plants 



gram scale 

hand lens or microscope 



6 



CONCEPTUAL OVERVIEW OF UNIT 

1. Living things require air. 

2. Solid particles in our environment are ccntinually floating in the air. 

3. The type and amount of particles in the a?r vary depending on the 
surrounding environmental activity, 

4. Weather affects the amount of particulates found in the air. 

5. Automobiles and other types of motor vehicles add pollutants to the air. 

6. Air pollution affects nylon and dyeu fabrics. 

7. Air pollution affects qreen plants, 



NOTE TO THE TEACHER: 

The 1^5Sons in this unit are designed to either be presented consecutively , 
allowing approximately two or three one hour class periods plus the necessary 
monitoring time for each i or spaced at intervals throughout the school year. 

These lessons have been successfully used with students in a sixth grade 
classi^oom. 
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LESSON 1 



CONCEPT: Living things require air 

MATERIALS: stopwatch 
baking soda 
teaspoon 
pint jar 
vinegar 
matches 
flash! Ight 

PROCEDURE: This lesson is included to help students understand the 

Importance of air - especially clean air - to living things, 

1 , Use a stopwatch, 

Wfien I 6au ^^b^gi^- ^ aou^it tht mwibaA of^ bH^mtk^ you takt In 
onQ. mtmtte, I w^tt tzlZ ijoul lohtn to ^^top^ (Lcm\M.nQ* 

2, You may wish to repeat step #1 3 times so a$ to have a 
more accurates average figure for each student, (This should 
be approxlinately 14-18 breaths per minute,) 

3, Compute the average number of breaths takeri by the 
average class member in an hour, in a day/ 

4, Use a stopwatch, 

I lomt you to sit qiUeXty f^oK tlm mxt thKtz mlnatu. I wt££ 
ivcutdi thz timg, Sappo.6t that dLUimg Sua 3 mimLt^ peAlod 
ttmg, tkg^t had bgm no aiA in tl^iU ^oow ^oK M to bAza^hz, 
i'lha^t miLld hav2. happmtd? We would be either Qlosa to 
death or dead, 

5, W/iy l6 aU mpo/ttmvt? It is necessary for life, 

6, What u clI% rmde on? (Students may have rather scanty 
knowledge of the make-up of air. The following is for your 
Inforniation , ) 

A, Gases 

Nitrogen - 78/^ - serves primarily as a space filler, 
However, certain kinds of bacteria extract nitrogen 
from the air and use it to make compounds which green 
plants need. 

OKyqen - 21% - very active chemically. Oxygen unites 
with rocks and causes them to decompose. It reacts 
with iron to form rust, with fuels when they burn and 
with foods to release energy in most kinds of living 
things. The quantity of oxygen remains relatively 
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constant because the amount used is replaced by 

oxygen that 1s released by green plants during 
photosynthesis. 

argon , carbon dioxide and niinute amounts of other gases - )% 

B. Water Va por - Invisible, varies greatly from time to 
time andone place to another. Water vapor in tha 
atmosphere supplies the water that forms clouds^ dew, 
frost and the various forms of precipitation. 

Poll utants - air of a particular region is said to be 
polluted if its normal composition 1s changed by the 
addition of pollutantsi thus making it harmfuil to 
1 Iving things. 

7, liJhcit a pattLLtmit? A material which, when addad to 
another material , makes 1t dirty. 

8, Light a match and let it burn down. Light another match 
and blow 1t out. bKQ.a.tfiing out i^)hzn I blm tk€ tnat^h 
out did I add mothtA mat^hlal to tht al/i oK did I K^MKn 
^iomttlvina I aoiLldn^t U6£f (Returned something I COuN 

not use J Did I pot^u^te tkg avi? (No, except that camsed 
by the burning match). 

Vou an^tiUng in natu^t we the ma^oJU^ that m b^e^^fie 
oat? (yes - green plants) What dou natiiAt "b/imtki, oat'' 



9. Make some carbon dioxide chemically. Divide students Into 
small groups of four or five. You may wish to put the 
directions for the experiment on the board or the overhead 
projector. Students may wish to repeat the experiment., 

a. Put 1 teaspoonful of baking soda 1n a pint jar, 

b. Add 4 teaspoonful s of vinegar. The bubbling aistian 
produces carbon dioKlde. 

c. Put a lighted match into the upper part of tha ^^t,, 
The flame will go out. Ask Why? Discuss. 

d. Discuss with students: 

CoiUd m 6ay that whm m aombtne. mattnicLt^ m som- 

timi^ produce mothoji mateJUaZ? (yes) 

Could 4om 0^ thu^ tnatoAiaU poUutt am cuJif (y$s) 

LetU mppo6g that m tLvt in a cAouodtd cMty^ |4om 

mij ot^m - and mXhout tAtu ok my oth^ gmm p^aitC^, 

OMcLt muZd happm to aZJL tht toAbon dio^dz tfwt tkt 

thou4m(U oi people would bmathg back ivito Ae ^mos- 

phtm? (It would remain there,) 

^hat u)ouid happm to at£ thg aa/ibon dtoxidQ. tka^ M 

pKodatzd by bmyUng io66iZ ^aeZs in homu and indmtAyf 

(It would be released into the atmosphere,) 
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li cajthan diuKid^ uivU^tb^^'f (yes) 

Couid it bit dangi^nuub? (>/es - in large amounts) 

Can iome LmhUtbtQ matQAUU ha dangtAcm? (yes) 

Can homn hwUlbi^ mcUz^iaU bo. mlUd paLlLJutan^Uf (yes) 

10, Darken the room and light a fl^shliqht. Students should 
be able to observe dust particles in the air, 

fi'c liavc bdid that nxjjQPH, nJJ'Atjf\vi\^ ayui cct^thon dJoxldc- 
m.Q. inyUibla, li diut InvUihic.? (no) l4 dtut in tlid- 
alA a fH)ilatant7 (yes) Can dmt h(? catted a vi^ibie 
poUutayit^ (yes) 

EVALUATIVE Ask students to write a few paragraphs or a poem (creative or 
ACTIVITY: factual) titled ''There's Somethinci In the Air\ 

Students will share completed compositions with the class 
and/or display on a bulletin board. 
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CONCEPT: 
MATF- RIALS: 

PROCEOURl^: 



EVALUATIVE 
ACTIVITY: 



Solid pftrticlcs in our cnv i ronn]f3n t arcj cnntinuany floating in 
the? air, 

waxed paper 

cardboard 

This lesson provides 9ri opportunity for students to collect and 
obscrvG narticulates found In the air, Begin the lesson by 

''Hiat klndb i'f( viubi'^ pcCCutaHt^ nou ikiHk m mAglU f^lnd in 
f/ie a<^-? Allow students to brainstorm for a few minutes, re- 
cording responses on the board, 

Let' 6 5cr- c^e tmi coCl^cJ, ham af^ thci ^olld pan^titlu ^cfmd 
in tlu\ itii. 

Give each student 5 2^|^' squares of waxed paper, (It is helpful 
to have the waxed paper squares cut ahead of time,) Tape or 
staple the waxed papei^ to a piece of cardboard. Cover the 
waxed paoer with a th1n coat of vaseline* (It Is easier 
for students to apply the vaseline at home Just before putting 
the collector papers autsidej 

Each collector paper should be numbered so that students can 
keep an accurate account of the collector paper and the location 
in which it is put, 

At the end of the allQtted exposure time instruct sti unts to 
carefully collect the collector papers and bring them to school 
for class examination, (Collector papers should be placed 
flat in a shoe box or $irnilar container.) 

Examine the mater1al$ which have stuck to the vaseline with a 
hand lens or microscope, 

1. Student records information on data sheet, (sample attached) 

2. Divide students Irtto groups of five or six to discuss and 
compare data collected. Each group will share its findings 
with the class. 



3. Discuss the resuUs of the data collected with the students, 

W/ioX Unds matmial did you on caUzc^oH. papm^? 
tjilkat uoah tkt mo^t comon tijpt ol motvUal iomdf 

l^kLak typu oi mcU^iai mtj kavg eome ^mn youA hous^f 

Wkcch typu ol ma^tmicd mtj kavt come ^4om an Inda^tAy?^ 

i^iilck tLjpu ol m^mriaZ would you mnmoMy expect to ilnd In 
tht CUA? 
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ii}kldi tiffMb of) mciMHAai mif have cwiJUai bij tht ivimll 

Did iuicji c.(i ffccta 1 papoA.. cowtcLin app no timattti/ ^mn tijpt 
ofi maXQAlat'i 

dicatc abcHLt f/ie mon^it nf^ ciaa poiPtitloyi in yauA ania? 



SAMPLE DATA SHEET 



Collector Paper 


Location 


lype of Material Found 

dust, pollen. Insects, ash, etc. 


n 






#2 






#3 






m 






#5 
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LESSON 3 

CONCEPT: The type and amoiint of particles 1n the air vary depinding on 

the surrounding ^nvi ronniental activity. 

NATERIAUS: 3" x 5" plain inde)( cards gram scale 

vaseline hand lens or microscope 

felt pens 
masking tape 

PROCEDURE: Review the results of the expirlment in Lesson 2 v/tth the 
students. Than ask, 

Vo if Oil 6 appeal m miiZd ^4.nd tht hmt tijpt paJitCttt^ in 
tkz oLk outsLd^ iha cZM6Aoom m toe mtdd f^tnd t^te ^*t6^rfe? 

Let* 5 £xpe^Ujrien< md 

Divide the students into small groups of 5 or 6, Give each 
group 10 3" x 5" Index cards* 

Number two sets cf cards with the felt tip pen from 1-5 to 
represent each day of the school week, Cover each card with a 
th1n layer of vaseline, Tape one set of five cards to the 
outside of a classroom window and tape the other five on the 
Inside, 

Ask: Oloald tlia mcLLn^ oi ^ti/?ie a amd ^ out^tde make, my 

Collect the inside and outside cards at the end of the 
school day. 

Collect the "2" cards the next day and so forth* 

EVALUATIVE Each card should be weighed and the weight recorded* 
ACTIVITY: 

As each set is relieved students should eKamine each card care- 
fully and record their observations. Identifying, 1f possible, 
the kind, shapi, sliie and amount of parttcles collected, (see 
data sheet attached) , 

Discuss siftnl arities and differences in particles found inside 
and outside the classroofn window, 
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SAMPLE DATA SHEET 





PARTICLES 


WEIGHT 




KIND 


SHAPE 


SIZE 


Card No . 1 
Insldt 










Outside 










Card Ho. Z 
Inside 










Outside 










Card No, 3 
Inside 










Outside 










Card No. 4 
Inside 










Outside 










Card No. 5 
Inside 










Outside 
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CONCEPT: The effect of weather on the amount of particulates found in 

the air, 

MIATERIALS: waxed paper 
vaseline 
cardboard 

PROCEDURE: Tha purpose of this lesson is to give students an opportunity 
to explore and discover the effect of weather on the amount 
and type of a1r pollution, You may begin by asking, 

Vo i/ou th.ink m^km. ha^ am/ a^ztt on ^ka mount oi pcu^LaidcUu 
^omd in tlu cU/il Allov/ time for discussion. ^ee Li m 

cm ilnd ouX. 

Discuss with the stadents various places Vihere collector papers 
could be placed. 

Divide the class Into groups of 5 or 6 students per group, 

Assign or let each group choose a particular location on the 
school ground to fnonitor. 

Prepare collector papers. 

1 , Cut a square of waxed paper, 

2, Staple waxad paper to a piece of cardboard* 

3, Cover waKed paper with a thin la^^er of vaseline, 

4, Place collector papers in assiqned place* 

EVALUATIVE Each group should keep a chart or graph v^hlch will show location, 
ACTIVITY: date and length of exposure, weather conditions and the collector 
paper after It has been collected, These charts or graphs will 
make an effective bulletin board display if desired. 

Discuss similarities and differences 1n the data collected. 

This activity could be effectively repeated at different times 
throughout the school year and data compared. 

Sampl a Chart 



Location - side of Gyni, 4 ft. 

from ground - Center 
of bldg. 
Date - Oct, 15-16 ^ 2 days 
W^eather - sunniy - no rainfall - 
wind speed 1 1ght 



coll ector paper 
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LESSON 5 



CONCEPT: 
MATERIAL: 

PROCEDURE: 



Automobiles and other types of motor vehicles add pollutants 
to the. air. 

cardboard 
cardboard tube 
white facial tissue 
anqel hair 

Ask students 5 e^^eot dat& tht natomob^-^ and othOA motoH. 

dombat tha pn^obl^m mls-^lom ^Kcm moioK ve^hlcZu? (low lead 
gasoline, anti-smog deyices on autom^bnes, rapid transit^ etc. 
Discuss. 

Divide the class into sinall groups of 5 or 6, Students may do 
the actual testing Individually, but will work In groups to 
compile and discuss data collected. 

An effective way to conduct the activity is to discuss and 
prepare the conector papers in class and have students do the 
actual testing of the exhausts at home and in the neighborhood. 
CDllector papers should then be carefuTly returned to school 
for ixamlnation and classification* 

Prepare collector paper by taping a 3 Inch square of facial 
tissue to a long strip of cardboard. ■ "^^^^ M 



The back of each cardboard should contain the following infor- 
mation: 

1. year the vehlcla was made 

2. name of company which manufactured vehicle 

3. type of vehicle - (aut05 trucks bus, boat, snowmobiles 
fnotorcycle, etc. ) 

4* type of fual burned (gasoline, regular or super, 
diesel s etc.) 

5, Approximate length of time since last motor tune-up, 
Each qroup of studints should test at least 12 different 
vehicles. The greater the variety the better. Encourage 
students to include lawnniowerss boats, motorcycles, snowmobiles, 
etc. In their testing samples. 

Discuss safety precautions with students before any testing 
is done , 

U Ask permission of the driver or operator of the motor 
vehicle being tested so that he knows you are testing 
and will not move the vehicle before testing is completed. 

2. Keep your face as far away from the exhaust as possible. 
Remembers invisible poisonous fumes are also given off 
by running motors* 

3* All motor vehicles can be dangerous. Keep away froni 
moving parts such as lawnmower blades. 
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Instructions for testing the eKhaust of motor vehicles. 

1, Hold the coll ector paper 6 Inches from the mouth of 
the exhaust pipe of a vehicle whose motor is running 
for 1 minute. It is better if the engine is warm and 
idling instead of racing, 

2, Use a different collector paper for each vehicle 
tested. 

3, Don't forget to record the necessary information on 
the back of the cardboard before you test! 

EVALUATIVE When the testing 1s complete carefully return the collector 
ACTIVITY: papers to school, 

Examine the collector papers with a microscope or land lens, 
Note and record the size of particles, small, medium, or largei 
and the colors light greyi dark grey or black. Record any 
other information you might observe. 

a gKoap MAmg^ yoM aoM^mto^ pape/u on a pA^tt^ c£ tagbocutd 

patlutLon to tht tihcLu^t ^Mth the Zo^Mt, 

TKcm^QJt tkt iniomaMan ^Aotn the. back the. caxdboa/id to tht 
tagbooAd bt£oh^ gtiLing tht aoittcton. papeJi in p£ace. 




1 963 Ford Falcon 
Regular fuel 




Givt youA dJAptoLy m appnopHlctt tJXlo.. 

Organise a traveling display with a student speaker from each group. 
Share the display with other classes, 

^ Discuss the results of your testinq experinient. 
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SUPPLEMENTAL Refnov^ing some of the solid exhaust particles. 
ACTIVITY: 

Construct a filter 



1, Use a cardboard tube such as the core of paper towels 
or gi ft wrap, 

2, Loosely pack tha tube with angel hair (use gloves), 

3, Test the cars exhaust with a conector paper. 

4, Insert the filter into the exhaust pipe, 

5, Use a secDnd collector paper to test the exhaust 
with the filter Install ed. 

5. Compare the tm filter papers. Label one before 
and the other after . 

7. Remove the flTter and examine it carefully, 

8. WhlcK collector paper had the least amount of deposit 
on 1t7 Wh^? 

9. How often would the filter need to be changed to be 
effective? 
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LESSON s; 

(optional ) 



CONCEPT: The effect of a1r pollution on nylon and dyed fabrics, 

MATERIALS: nylon stocking 

cardboard for frame 
cardboard 

dyed fabric samples 

1 Louvered shelter (1f available) 

PROCEDURE: Divide class In half. Then divide each half into two or three 
small groups. One half of the class will test the effects of 
air pollution on nylon while the other half of the class 
tests the effects of a1r pollution on dyed fabrics. 

Does air pollution affect nylon? 

1. Make a window using cardboard a s a fr ame with an 
Inside dimension of 6'' x 6", p— ^ 

2. Cut a nylon stocking 8'' long to be used as the pane. 

3. Stretch the nylon over the frame giving two nylon 
surfaces for exposure, 

4* Place "window" in a place where it will be exposed 
to the wind , 



Students wishing to conduct a dry test should cover 
the window so it will not get wet when It rains, If 
Louvered Shelter Is available place it on the roof of 
your school with the nylon window Inside of it, 
5. Exposure should be for a ninety day period. 

Does air pollution affect dyed fabrics? 

1. Cut 2" square holes In a piece of cardboard, (The 
number of holes will depend upon the number of pieces 
of fabric students wish to test,) 

2, Cut fabric into 3*' squares placing them under the^ 
holes 1n the cardboard, (The unexposed^ part of material 
will let the studpnts compare any changes taking place,) 

3, Tape fabric squares In place, 

4. Cardboard with fabrics needs to be sheltered from 
direct sunlight, but exposed to the wind, A Louvered 
Shelter on a roof top is ideal. 



EVALUATIVE Nylon Experiment - 

ACTIVITY: 1, Examine the window approximately every 10 days with a 

microscope or project It on the overhead, 

2, Note and record any change In the nylon pane. 



EKLC 
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Fabric Experiment - 

1. Examine the fabrics approKirnately every 10 days. 

2» Note and record any change in the fabrics, 

3, Identify^ if possibles any particulates found. 

4, Discuss the cost of air pollution in terms of clothing 
and home furnishings' bills - both cleaning and 
purchasing. 

5, Studants may wish to make a bulletin board displaying 
the nylons and fabrics tested as well as nylons and 
pieces of the original fabric which were not tested. 
Include copies of the data sheets kept by each group 
and a summary of the results of the test. 



SAMPLE DATA SHEET 



Date 


Material Tested 


Observations 




1 
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LESSON 1 
(optional) 



CONCEPT: Air pollution affects green plants* 

MATERIALS: 2 geranium plants 
vasel ine 

PROCEDURE: Show the class two nearly identical potted plants - geraniums 
are excellent. 

Coat the leaves of one plant with vaseline. 

Check the plants at regular intervals. Students should keep 
written observations of the plants. 

Discuss the results of the experiment with the class. 

oAe Imv^M 40 lm]:^onJ:^ni to the. playit and to peop£ef 

T^Lj to maglnt tPuA ptcLnt ^ gKOuUng oLLtdoon^ . What migkt 
clog the ^tomata {m^t moutli-Ukz ope^ttng^ ) on tkz Izavu 
and cau4£ thg plant to dLi^ 

Haue Ljaa eueA stm plants mJhgnMng and dying along tin 
^k.gmayl What oAt passlblo. Aza^om ^oa thMaf 

What othtA e^^eat^ migkt ^<x pollution have on pianth. 

ADDITIONAL On the "control" plant coat the underside of a few 1 eaves , 
ACTIVITY^ the upper side of athers and leave some uncoated. 

Record observations. 
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